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ABSTRACT
An angular correlation of low significance (2σ) is observed between 0·3 < z <
0·5 QSOs and V ≤ 23 galaxies. Overall, the cross-correlation function between
82 intermediate-redshift (0·3 < z < 0·7), X-ray selected QSOs and V <∼ 24 galax-
ies is investigated, but no signal is detected for the z > 0·5 QSOs. After converting
to an excess of galaxies physically associated with the QSO, this lack of strong cor-
relation is shown to be consistent with the clustering of normal galaxies at the same
moderate redshifts. Combined with previous observations, these results imply that the
environments of radio-quiet QSOs do not undergo significant evolution with respect
to the galaxy population over a wide range of redshifts (0 < z < 1·5). This is in
marked contrast to the rapid increase in the richness of the environments associated
with radio-loud QSOs over the same redshift range.
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1 INTRODUCTION
The study of QSO environments provides a direct measure
of the bias in their distribution with respect to galaxies. This
not only provides insights into the triggering/fuelling mech-
anism of QSOs, but assists in the relating the results from
QSO clustering studies (see e.g., Croom & Shanks 1996, La
Franca, Andreani & Cristiani 1998) to large-scale structure
studies carried out with galaxy redshift surveys.
We have already investigated the galaxy cluster envi-
ronments of low-redshift QSOs (Smith, Boyle & Maddox
1995, hereinafter Paper I). The results of this study demon-
strated that radio-quiet QSOs exist in average galaxy envi-
ronments, consistent with these QSOs and galaxies having
the same clustering amplitude. However, the observed ob-
jects were all at low redshift (z  03), and at low lumi-
nosity (MB > −24). In this paper we extend this work to
higher redshifts and higher luminosities, probing the region
of MB , z space where the forthcoming large QSO surveys
(2dF, Sloan) are targetted.
Previous surveys have been limited by relatively small
samples of radio-quiet objects, particularly in the redshift
range 03 < z < 07. Yee and collaborators (Yee & Green
1984, 1987, Ellingson, Yee & Green 1991) have previously
studied the environments of predominantly radio-loud QSOs
at z < 06 and noted signicant evolution in the environ-
ments of QSOs towards rich clusters at higher redshift. For
radio-quiet QSOs Ellingson et al. (1991) measure an ampli-
tude of 11  06 times the mean, zero-redshift galaxy au-
tocorrelation amplitude and see no evidence for evolution
over the redshift range, 025 < z < 06. At higher redshifts
(1 < z < 15), most studies (Boyle & Couch 1993, Croom
& Shanks 1998) nd no signicant clustering around radio-
quiet QSOs.
In comparison to earlier studies, the advantages of the
present work are in the increased number of elds observed
and the homogeneous, X-ray selection of QSOs. We are also
assisted by having larger and fainter galaxy redshift surveys
available with which to compare our results.
In Section 2 we describe the data and its reduction.
Section 3 summarises the techniques for measurement of the
angular clustering amplitude and the estimation from this of
a spatial clustering amplitude. Section 4 describes and dis-
cusses the results and a summary is presented in Section 5.
Except where explicitly stated to the contrary, an
Einstein{de Sitter Universe has been assumed throughout.
That is, Ω0 = 1, q0 = 05 and 0 = 0. The Hubble constant
is taken as 100h km s−1 Mpc−1.
2 DATA REDUCTION
2.1 Observations
We used deep V -band CCD images to detect faint (V < 24)
galaxies around QSOs in the redshift range 03 < z < 07.
QSOs were drawn from the EMSS (Stocke et al. 1991) and
CRSS (Boyle et al. 1997) serendipity surveys which use Ein-
stein and ROSAT data respectively. Details of the EMSS
data and the signicance of X-ray selection are covered in
Paper I. Here we simply note that X-ray selection ensures a
fair sample of the general QSO population (Avni & Tanan-
baum 1986). It is largely insensitive to bias in radio lumi-
nosity and spectral index (Zamorani et al. 1981, Della Ceca
et al. 1994) and to moderate amounts of dust extinction
